Comparison of AS03 and Alum on immune responses elicited by A/H3N2 split influenza vaccine in young, mature and aged BALB/c mice.
There is great interest in developing more effective influenza vaccines for the elderly. Oil-in-water adjuvants can boost humoral responses to seasonal vaccines in elderly subjects but relatively little is known about their mechanism of action. We compared humoral and cellular immune profiles in young adult (2 months), mature (11-12 months) or aged (16-17 month) female BALB/c mice following two doses of Alum or AS03-adjuvanted A/H3N2 split-virus antigen (A/Uruguay/716/2007) at 0.75 or 3 μg hemagglutinin (HA) per dose intramuscularly versus 3 μg HA without adjuvant. Overall, hemagglutination inhibition (HAI), microneutralization (MN) and end-point ELISA titres were higher in the young mice and when an adjuvant was used. Both adjuvants increased humoral responses in older animals but the highest titres across all groups were observed in the AS03-adjuvanted groups. Neither IgG avidity nor A/H3N2-specific splenocyte proliferation was influenced by age, antigen dose or adjuvant. In contrast, cytokine production by ex vivo-stimulated splenocytes differed widely between groups. Most cytokine levels in older mice vaccinated with antigen alone (3 μg HA/dose) were ≤ 50% of those in young animals. In young mice, cytokine levels increased modestly with Alum and significantly with AS03. Increases tended to be greatest at the lower antigen dose (0.75 μg versus 3 μg HA). In the older animals, Alum had little impact on cytokine production but responses in the AS03 groups paralleled those of the young mice (broad activation of Th1, Th2, and Th17-type cytokines) and the greatest increases were seen with the higher antigen dose (3 μg HA). In both young and aged mice, Alum and AS03 increased the magnitude of humoral and cellular responses to split influenza virus vaccination. Overall, these effects were most pronounced in the younger animals and the groups receiving AS03. These data support the use of oil-in-water adjuvants in influenza vaccines targeting the elderly.